Introduction. The object of this paper is to establish a decreasing property of solutions of parabolic equations which satisfy boundary conditions of a somewhat unusual kind. We shall begin by illustrating, with the aid of two examples from the quasi-static theory of thermoelasticity, how such problems can arise.
Let us consider first the coupled partial differential equations 820 80 82u fclO = c^ + 0oa(3^ + 2/i) dx2 dt dx dt' 82u 80 d? ' ^ + 2"> Tx which describe the behavior of a slab -l<x<l made of homogeneous and isotropic material. Here 9(x, t) is the temperature, u(x, t) is the displacement component in the direction of the x-axis, 0o is a uniform reference temperature, k is the conductivity, c is the specific heat at constant strain, a is the coefficient of expansion, and A, ^ are the elastic moduli. The reader is referred to Carlson's article [1] or to Boley and Weiner's treatise [2] for derivations of these equations.
We shall suppose the faces of the slab to be maintained at the reference temperature and to be clamped, that is to say 6(-l, t) = 0(1, t) = 0o, u(-l, t) = u(l, t) = 0. These conditions were derived previously in [3] , For our second example we consider the equations , s2e se " d3u d4u s2e
which describe the quasi-static flexure of a thermoelastic rod [4] , Here 9(x, t) is the temperature, u(x, t) is the transverse displacement, the constant A is the flexural rigidity, and the constant B is a measure of the cross-coupling between thermal and mechanical effects. We shall suppose the ends x = -I and x = / to be maintained at the reference temperature 90 and to be clamped, that is to say 9(-l, t) = 9(1, t) = 90, u(-l, t) = ^ (-/, t) = u(l, I) = ^ (/, t) = 0. is a decreasing function of t, in the wide sense, whatever the initial values taken by <f>{x, t) on t = 0.
In the case of the heat equation, this result is due to Polya and Szego [5] . A different method of proof, which can easily be extended to include general types of parabolic equations, was discovered by Bellman [6] . Bellman's method, with appropriate modifications, suffices for our purposes.
We should like to prove that the maximum modulus of <f)(x, t) decreases even when /(x) and g(x) do not vanish identically, for then we should have proved that the maximum modulus of the entropy must decrease in each of our examples from thermoelasticity. However, no such result can be true without some restrictions upon f(x) and g(x), as we can see by contructing specific examples or, more instructively, with the aid of the following considerations which suggest what the appropriate restrictions might be.
For the moment let us confine our attention to the heat equation and if oo is non-zero, the upper left-hand entry in the determinant is negative, each of the three remaining entries is positive, and the determinant is negative. Thus the conditions imposed upon /(x) and g(x) ensure that D(co) vanishes only at co = 0. We shall prove that, in fact, these conditions are sufficient to ensure that the maximum modulus decreases not just for solutions of the heat equation but for solutions of more general parabolic equations as well.
The decreasing property. In precise terms our result is: Let <p(x, t) be a solution of the parabolic equation If now we estimate the first and second terms on the right-hand side with the aid of Holder's inequality and note that dp/dx is positive at x = -I and negative at x = / we arrive at the inequality "i 4>2n dx 
